ABSTRACT
T he ocular conjunctiva is among the mucosal surfaces most accessible to airborne allergens and is a very common site of allergic inflammation. 1 Millions of Americans-at least 30% of the population-are affected by allergies, often at a significant detriment to their quality of life and productivity at school and work. 1 Although the importance of allergic conjunctivitis is often linked more to its frequency than its severity, symptoms of ocular pruritus, redness, and tearing can cause significant distress in moderate-tosevere cases. 2 Multiple surveys have shown who, in patients with seasonal allergic conjunctivitis, ocular symptoms are at least as bothersome as nasal symptoms in the majority of patients that experience both. 3, 4 Despite its high prevalence and potential to diminish patient wellbeing, ocular allergy may be overlooked or undertreated by patients and health care practitioners. 3 When patients present with an array of allergy-related manifestations, practitioners may fail to appreciate the extent of ocular involvement. Patients who self-diagnose commonly fail to seek medical attention, even when relief from over-the-counter (OTC) remedies is inadequate. 3 Those who do seek medical care may incur significant out-of-pocket and insurance costs, and some remain unsatisfied with their care.
INTRODUCTION
Allergies are widespread in the United States, affecting Ն30% of the population. 1 According to an analysis from 1993 to 2008, prescribing for allergic conditions has accelerated by ϳ20%. 8 This likely reflects an increasing prevalence of allergic disease in developed countries. Although the exact reason for this is not known, multiple factors are thought to play a role, including industrialization, urbanization, air pollution, climate change, and the "hygiene hypothesis," which attributes immune hypersensitivity among city dwellers to low microbial exposure during childhood. 1, 9, 10 In addition, the epidemic of dry eye syndrome may be contributing to a rising incidence of conjunctival allergies, because a robust tear film is necessary to wash away allergens and irritants from the ocular surface.
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Presentation
Typically, ocular allergy presents as one of many clinical manifestations and in conjunction with other systemic atopic manifestations, including rhinoconjunctivitis (or hay fever), rhinosinusitis, asthma, urticaria, and/or atopic dermatitis (eczema). 1 Allergic rhinitis, the most common allergic disorder, is complicated by ocular symptoms in 50 -75% of patients, according to multiple studies; and this may be increasing. 3, 13 On the other hand, patients with systemic allergic inflammation may experience ocular symptoms as an isolated or predominant complaint; in the United States this phenomenon is particularly common during spring/late 1 To a limited extent, distinguishing between seasonal and perennial allergies is useful. Perennial allergies may be more likely than seasonal to cause chronic inflammation due to the prolonged nature of the exposure. Patients may require in vivo skin testing or in vitro IgE serum testing to determine which category and specific type of allergen is causing their distress, if history alone is insufficient for diagnosing the allergens. 14 Identifying specific allergen sensitivities provides patients the information to minimize allergen exposure and enables appropriate targeted immunotherapy. 14 In both conditions, the body's pathophysiological response to the allergen depends on the phase of exposure rather than the nature of the triggering allergen. Thus, treatment is best devised according to the duration and severity of signs and symptoms regardless of whether the exposure is classically "seasonal" or "perennial."
DIAGNOSIS
Signs and Symptoms
Symptoms of allergic conjunctivitis may fluctuate throughout the year, with exacerbations most likely during times of highest allergen exposure and in weather that is warm, windy, and dry. Patients with allergic conjunctivitis present with one or more signs and symptoms including itching, burning, stinging, redness (Figs. 1 and 2), swelling (chemosis; Fig. 3 ), and tearing, redness and itching are the most common symptoms. The sine qua non of allergic conjunctivitis is itching, and a diagnosis of allergic conjunctivitis should be called into question if a patient does not complain of ocular itch. 15, 16 Itching may be particularly aggravating in the nasal quadrant of the eye and may range from mild to severe. Itching is less common in other ocular conditions, although patients with blepharitis, dry eye, or other conditions may complain of itching as well. 15 Discharge associated with allergic conjunctivitis is usually watery (and is frequently referred to simply as tearing). The discharge may contain a small amount of mucus, making it stringy or ropey, which can occasionally lead to the erroneous diagnosis of bacterial conjunctivitis.
Because the nasal and ocular mucosal tissues react to allergens in a similar way, most patients with ocular complaints also have nasal symptoms. Among patients with seemingly isolated ocular symptoms, mild nasal or even lower respiratory symptoms can often be uncovered with further questioning.
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Medical History and Exposures
Additional aspects of the patient history may be useful in ruling out conditions that are unrelated to [17] [18] [19] [20] A history of allergic rhinitis, hay fever, asthma, or atopic dermatitis may commonly be noted in the patient and/or family members. A medical history that is remarkable for systemic autoimmune disease (e.g., rheumatoid arthritis and Sjögren's syndrome) may suggest comorbidity with keratoconjunctivitis sicca or dry eye.
Physical Examination
Physical examination of patients suspected of having ocular allergy involves inspection of periocular and ocular tissues. 16 Eyelids should be examined for abnormalities, including evidence of blepharitis, dermatitis, meibomian gland dysfunction, swelling, crab lice infestation, discoloration, or spasm. Periorbital edema (eyelid swelling) that results from allergies may be more marked in the lower lid because of the effects of gravity. A dull bluish skin discoloration below the eye (an "allergic shiner") results from venous congestion and is present in some patients with allergies.
The conjunctiva (palpebral and bulbar) should be inspected for abnormalities, such as chemosis, hyperemia, papillae, and the presence of secretions, although patients with allergic conjunctivitis frequently have unremarkable physical examinations. Conjunctival injection (redness) may be mild to moderate. Swelling or chemosis may seem out of proportion to the amount of redness present and may be most noticeable at the plica semilunaris, the relatively loose area of bulbar conjunctiva at the nasal canthus (Fig. 3) . The palpebral conjunctiva in patients with allergic conjunctivitis tends to have a milky or pale pink appearance, related to allergy-associated edema; by contrast, bacterial infections tend to produce a velvety, beef-red palpebral conjunctiva. Small, vascularized nodules (papillae) may be seen on the palpebral conjunctiva. 
Differential Diagnosis and Comorbidities
Seasonal and perennial allergic conjunctivitis must be distinguished from other more severe conditionsboth allergic and nonallergic-with similar clinical characteristics. With careful history and examination, these conditions are unlikely to be misdiagnosed as acute allergic conjunctivitis.
Vernal keratoconjunctivitis (VKC) and atopic keratoconjunctivitis (AKC) are advanced forms of allergic conjunctivitis with unique characteristics and presentations. VKC is named for its seasonal recurrence in spring and is characterized by chronic lymphocyte and mast cell infiltration of the conjunctiva. Symptoms, including itching, are characteristically severe and can be triggered by dust, bright light, hot weather, and other nonspecific stimuli. 1 Inflammation of the palpebral conjunctiva can lead to the development of giant papillae on the superior tarsal conjunctiva, yellowwhite points on the limbus (Horner's points) or conjunctiva (Trantas dots), lower eyelid creasing (Dennie's lines), pseudomembrane formation on the upper lid, and copious fibrinous discharge (Fig. 4) . 1, 15 AKC, like VKC, is a chronic mast cell-mediated allergic condition; a patient or family history of atopy (e.g., eczema, asthma, or allergic rhinoconjunctivitis) is nearly always present and is central to making the diagnosis. 3 Symptoms of itching, tearing, and swelling in atopic patients tend to be much more severe than in patients with allergic conjunctivitis (Fig. 5) . 21, 22 As evident from their names, both VKC and AKC may involve the cornea and in severe, uncontrolled cases can cause significant visual impairment. Other conditions to consider in the differential diagnosis of allergic conjunctivitis include giant papillary conjunctivitis (GPC), dry eye disease, anterior blepharitis, meibomian gland dysfunction, infectious conjunctivitis, conjunctivitis medicamentosa, and contact lensrelated pathology. These conditions may also be comorbid in patients with allergic conjunctivitis.
GPC is a moderate-to-severe reaction to a contact lens or other stable ocular foreign body (e.g., a suture or ocular prosthetic). Patients present with moderate-tosevere itching, blurred vision, inability to tolerate contact lens wear, conjunctival injection, and white stringy discharge most noticeable in the morning. The condition derives its name from a characteristic finding on physical examination: large papillae ("cobblestoning") on the upper tarsal conjunctiva. 1, 15 Dry eye disease is the result of decreased aqueous tear production, increased tear evaporation, or abnormalities in tear composition. 24 Dry eye patients may complain of itching; burning; gritty feeling in the eye; sensitivity to light; ocular fatigue; and lowered tolerance for reading, night driving, or wearing contact lenses. Symptoms tend to progress throughout the day. The relationship between dry eye disease and allergic conjunctivitis is not entirely clear, and the two conditions often coexist. In these patients, dry eye may contribute to the pathogenesis, prevalence, and severity of the allergic conjunctivitis. A properly functioning tear film dilutes and removes many environmental allergens that deposit on the ocular surface, reducing their chance of attaining a concentration sufficient to elicit an allergic response. However, as the tear film becomes more viscous or sticky, allergens become better able to collect on the ocular surface and can more easily reach the threshold for causing symptoms, both in contact lens wearers and nonwearers as well. 11, 12, 25 Itching is a classic presenting symptom in both allergic conjunctivitis and dry eye disease. A recent survey of optometry outpatients (n ϭ 689) found that a majority of patients who had itchy eyes had clinically significant ocular dryness. 26 The same survey found a high degree of overlap in self-reported symptoms of itching, dryness, and redness among patients with allergic conjunctivitis, dry eye, or both. 26 Because symptoms of dry eye and allergic conjunctivitis can be similar, it is important to assess whether a patient has isolated dry eye, isolated allergic conjunctivitis, or both. The diagnosis of dry eye is based primarily on history and clinical examination, tear film osmolarity, tear film breakup time, or other tests. 27 Treatment depends on the extent and severity of the disease and may include preventive measures or topical treatments such as lubricating tear substitutes, corticosteroids, or cyclosporine. 
Blepharoconjunctivitis
Blepharitis describes inflammation of the eyelid due to chronic, low-grade infection or seborrhea, which can lead to secondary conjunctivitis ("blepharoconjunctivitis") in some instances. Patients complain of burning, itching, tearing, and a dry feeling in the eye. They may awaken with their eyes heavily crusted and notice debris and swelling of the lids. 25, 28, 29 When attributable to staphylococcal infection, examination reveals crusting around the base of the lashes; in severe cases, fine eyelid ulcerations at the base of the lashes may also be present.
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Infectious Conjunctivitis
Many infectious agents can cause conjunctivitis, including viral, bacterial, and fungal pathogens. Infectious conjunctivitis may be distinguished from allergic conjunctivitis by conducting a thorough history and physical examination because this process typically causes ocular burning, foreign body sensation, stinging, and discomfort, rather than itching. Bacterial conjunctivitis is most commonly unilateral; viral conjunctivitis tends to start unilaterally, becoming bilateral within a few days; and allergic conjunctivitis is nearly always bilateral. In bacterial conjunctivitis, the discharge is thick and more purulent (Fig. 6) ; in viral conjunctivitis, it is serous or watery; and in allergic conjunctivitis or dry eye, the discharge is typically scant and clear or mucoid.
Patient Referral
Most patients with acute allergic conjunctivitis do not present diagnostic challenges. Some patients, however, may have comorbidities, symptoms that overlap with other conditions, or a constellation of signs and symptoms that are either more severe than the average allergic conjunctivitis patient or otherwise warrant a team approach to care (Fig. 7) . Patients who have ocular involvement warranting examination by slit lamp biomicroscopy-such as those with photophobia, those wearing contact lenses or having a corneal abnormality, or those on long-term corticosteroids-should be referred to an optometrist or ophthalmologist for a comprehensive workup and care plan. Patients suspected of having dry eye and those with an advanced allergic ocular condition (e.g., VKC, AKC, or GPC) who have been treated with longterm oral or inhaled steroids rendering them at increased risk of intraocular pressure (IOP) increases and cataract formation, as well as those who have unilateral red eye with pain, should be seen in concert with an eye care specialist.
Patients who suffer from multisystem disease, including rhinitis or asthma, may benefit from referral to a specialist in allergy and immunology; and patients with allergies whose ocular manifestations are not well controlled may also benefit from referral to an allergistimmunologist. Allergen identification by skin-prick or in vitro testing allows for more effective avoidance of allergens. To date, immunotherapy for decreasing reactivity to offending allergens is the only disease-modifying treatment available.
TREATMENT: AVAILABLE MODALITIES
Goals of Treatment
The principal goals of treatment in allergic conjunctivitis is to minimize and control signs and symptoms and improve quality of life ( Fig. 8 ; Table 1 ). These include reducing itching and lessening redness, tearing, swelling of the conjunctiva and/or eyelids, and other associated symptoms. An additional goal of treatment is the interruption and prevention of the cycle of inflammation for patients with prolonged exposures to allergens and/or long duration of symptoms.
Nonpharmaceutical Measures
Allergen avoidance when practical is a reasonable approach but may be difficult because of the unavoidable presence of the allergen source (e.g., a family fur-bearing pet) or the number of allergens to which the patient is sensitive. This may include the use of various environmental exposure reduction methods including dust mite, mold and animal dander control measures., proper ventilation of home and office environments, air filtration systems (e.g., air conditioners), awareness of the distribution, and density of common allergens (i.e., pollen and mold counts). Washing the hair prior to going to bed can also help reduce allergen exposure. 31 Application of a cold compress to the eyelids (for 5-10 minutes once or twice daily) may relieve symptoms-especially itchingfor a small group of patients. The instillation of OTC lubricating drops ("artificial tears") can also provide a soothing sensation and dilute allergens and the mediators of allergic inflammation in the tear film.
Topical Ocular Decongestants
Topical ocular decongestants are synthetic adrenergic agonists that cause constriction of ocular blood vessels to reduce redness but are generally not recommended for the treatment of allergic conjunctivitis: they are effective in the short-term acute management of redness but have little effect on itching. 32, 33 Intensive use of ocular decongestants (e.g., excessive daily use for Ն1 week) causes downregulation of conjunctival ␣-1 receptors, resulting in "rebound hyperemia" once the medication is stopped. 32 A brief regimen of low-dose ocular decongestant use (e.g., up to 4 times/day for 1-2 days) is a reasonable recommendation (Table 1) . Ocular decongestants are contraindicated for patients with angle-closure glaucoma, and caution is advised for patients with cardiovascular disease, hyperthyroidism, and diabetes. 32, 34 Oral Antihistamines Antihistamines act principally as inverse H 1 -receptor agonists and competitively block the physiological effects of histamine molecules that have not yet bound to a receptor. Oral first-generation antihistamines are problematic and, therefore, are best used adjunctively, 35 because they may bind histamine receptors in unaffected tissues, leading to side effects of sedation, and, because of anticholinergic activities, dry mouth, dry eye, and tachycardia. 36 Patients with peptic ulcer disease, prostate hypertrophy, genitourinary or intestinal obstruction, or risk for acute angle-closure glaucoma should exercise caution with first-generation antihistamines with strong anticholinergic properties (clemastine, diphenhydramine, and promethazine). 36 Second-generation agents have lower lipid solubility, which reduces their ability to penetrate the blood-brain barrier, improving their side effect profile particularly with regard to sedation. [37] [38] [39] Because a significant proportion of patients with ocular allergy complain of dryness related to their allergies or have comorbid dry eye symptoms, these individuals may benefit from discontinuing therapy with first-generation oral antihistamines.
Topical Ocular Antihistamines (Single Acting)
Topical ophthalmic agents for the treatment of ocular allergy have a more rapid onset of action compared with oral antihistamines and are generally better tolerated. Topical antihistamines do not cause significant systemic side effects and generally do not contribute to ocular dryness. 35 The topical antihistamine pheniramine is available OTC in combination with the decongestant naphazoline ( Table 1) . Compared with placebo, topical antihistamines have been shown to significantly reduce signs and symptoms of conjunctivitis induced by allergen challenge in clinical trials. These agents possess a single mechanism of action and therefore primarily affect the early phase response of allergic conjunctivitis. Like all antihistamine agents, topical antihistamines are contraindicated in patients at risk for angle-closure glaucoma.
Topical Ocular Nonsteroidal Anti-Inflammatory Drugs
Topical ophthalmic nonsteroidal anti-inflammatory drugs (NSAIDs) were initially used in perioperative 40, 41 Ketorolac is the only NSAID approved for the topical treatment of seasonal allergic conjunctivitis (Table 1) . 42 NSAIDs interfere with mediators of the late-phase response, prostaglandin production. In the experience of the authors, because of the availability of other classes of agents with established efficacy and proven greater comfort profiles, ophthalmic ketorolac is recommended for only occasional use in the treatment of acute allergic conjunctivitis not responsive to other agents.
Topical Mast Cell Stabilizers (Single Acting)
These ophthalmic agents work by stabilizing mast cell membranes and preventing degranulation and reducing the influx of various inflammatory cells, including eosinophils, neutrophils, and monocytes. 43 Mast cell stabilizers have been shown to decrease itching, tearing, and overall disease in clinical trials in comparison with placebo. 44 -48 In the experience of the authors, single-acting mast cell stabilizers are now rarely used in the treatment of acute allergic conjunctivitis because they are slow to act; it may take 3-5 days before symptoms abate 43 (Table 1) .
Topical Dual-Acting Antihistamine/Mast Cell Stabilizers Dual-acting antihistamine/mast cell stabilizers are the most recently developed class of agents for the treatment of allergy-associated ocular itching. In a single molecule, they combine the mechanisms of two established classes: antihistamines and mast cell stabi- lizing agents. These dual-acting agents reduce allergic inflammation by preventing mast cell release of inflammatory mediators and by selectively blocking the H 1 -receptor, thus countering the effects of histamine that has already been released-and enabling a relatively rapid onset of action and an effect on the late-phase response. 32, 46 Selectivity for the H 1 -receptor decreases rates of adverse events such as drowsiness and dryness associated with binding to other receptors. 35 In clinical trials, dual-acting agents have been shown to effectively reduce itching associated with allergic conjunctivitis with longer duration of effect and better tolerability than single-action antihistamines (Table  1) . 46, 49 With the exception of sensitivity to any of the formulation components, there are no contraindications to the use of these topical antihistamine/mast cell stabilizing agents. 5, 32 Contact lens wearers may experience up to a 2-hour increase in comfortable wearing time with the use of topical dual-acting antihistamine/ mast cell stabilizers when applied before and/or after removing contact lenses.
allergy treatment algorithm includes over-the-counter (OTC) agents and then progresses to include a stepwise approach using prescription medications that build on the various complementary mechanisms of action of therapeutic agents including topical lubricants, cool compresses, decongestants, antihistamines, nonsteroidal anti-inflammatory drug (NSAID), mast cell stabilizers, corticosteroids, and subcutaneous (and potentially sublingual*) immunotherapy, but also include the treatment of comorbid conditions such as allergic rhinitis and tear film dysfunction (dry eye disease
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Topical Ophthalmic Corticosteroids
As a class, corticosteroids have multiple sites and mechanisms of action, affecting both early and latephase allergic response; they suppress mast cell proliferation, reduce inflammatory cell influx, inhibit cellmediated immune responses, and block the production of all of the inflammatory chemical mediators, including prostaglandins, leukotrienes, and platelet activating factor. 51, 52 Patients with moderate-to-severe manifestations of seasonal allergic conjunctivitis, prolonged or repeated allergen exposures, and those with persistent symptoms are likely to experience both early and late-phase inflammatory processes that would respond to an appropriate topical ophthalmic corticosteroid. 53 In the past, this class of compounds was reserved for patients with advanced or recalcitrant forms of ocular allergy because of their adverse effect profile. However, that paradigm changed when a key modification in the chemical structure, an ester group at carbon-20 in place of a ketone group at that location (Table 1) , was found to provide unique pharmacokinetic properties that resulted in rapid metabolism, lowering the risk of steroid-induced side effects, compared with steroids that have a ketone group at carbon-20. 51,52,54 -58 
Immunotherapy
Allergen immunotherapy has shown improvement in ocular signs and symptoms with subcutaneous immunotherapy 59 and the investigational forms of sublingual immunotherapy 60 -62 with duration of effect persisting for up to 5 years after termination of treatment. Using visual analog scale, ocular symptom scores showed a two-to threefold improvement whereas the conjunctival surface challenge required 10 -100 more allergens to provoke a response. 63 Sublingual immunotherapy that has also shown some improvement in ocular allergy scores. 64, 65 Sublingual immunotherapy is not currently Food and Drug Administration approved in the United States.
ALGORITHM FOR THE MANAGEMENT OF ALLERGIC CONJUNCTIVITIS
Comprehensive clinical guidelines that have been developed for the management of allergic rhinitis and asthma categorize patients according to duration and severity of illness and other factors. 66, 67 Based on those models, the following algorithm represents a synthesis of the clinical expertise of the authors and the relevant aspects of the literature.
Patient Assessment
Appropriate management of allergic conjunctivitis should result in prompt relief and control of patients' symptoms.
Assessment begins with a careful patient history and clinical examination evaluating for severity of itching (mild, moderate, or severe) and whether the itch is intermittent or persistent. Severe itching should lead the clinician to consider the possibility of a serious ocular allergic condition (e.g., VKC and AKC) or crab lice infestation. 1, 68 Other ocular symptoms, such as foreign body sensation, tearing, and burning, and the presence and severity of conjunctival redness should be addressed. Severe unilateral redness may indicate the presence of infectious conjunctivitis.
Patient characteristics may be sorted into one of three steps of involvement. In step 1, itching is mild and either intermittent or of short duration. In step 2, itching may be mild, moderate, or severe, and either intermittent or chronic. Redness is absent and symptom duration is moderate (from a few days to 2 weeks). In step 3, itching may be moderate to severe and chronic and redness may be present.
In addition to these criteria, the presence of additional symptoms, including foreign body sensation, tearing, and burning, may contribute to the overall severity of the presentation. Use of prior treatments should be considered. Patients with significant complaints of dryness that are worse in the afternoon or evening (or related symptoms such as foreign body sensation) may have dry eye disease in addition to (or instead of) allergic conjunctivitis. Some OTC or prescription medications (e.g., first-generation oral antihistamines) may contribute to symptoms of ocular dryness and patients may benefit from cessation of that therapy. Patients with ocular allergies should be asked about extraocular symptoms including nasal congestion, nasal itch, rhinorrhea, sneezing, coughing, wheezing, shortness of breath, and skin rash. Signs or symptoms of systemic allergies should prompt referral to an allergist for a comprehensive allergy assessment (Fig. 7) . 
Treatment
Note that treatment should follow a stepwise approach (Table 2) .
Step 1. Patients with mild, intermittent itching may use nonpharmaceutical measures such as cold compresses and lubricating ophthalmic drops. Alternatively, OTC medication or an ocular antihistamine/mast cell stabilizer may be prescribed.
Step 2. This group includes patients with itching (ranging from mild to severe and from intermittent to prolonged) who do not have significant redness or concurrent ocular conditions. Treatment with a topical ocular antihistamine/mast cell stabilizer is recommended. However, steroids are commonly used by eye care specialists.
Step 3. For seasonal allergy patients with moderate-tosevere symptoms of allergic conjunctivitis and redness, treatment with a topical ocular antihistamine/mast cell stabilizer and/or a topical ocular corticosteroid indicated for allergic conjunctivitis can be recommended.
Patients placed on a topical ocular steroid should receive careful follow-up to assess efficacy and rule out adverse effects, such as drug-induced IOP elevation. IOP should be assessed before initiation of treatment. If steroid therapy continues beyond 10 days, IOP should be monitored beginning at approximately day 14. A slit lamp examination of the ocular surface can rule out opportunistic infections (e.g., with herpes simplex virus or fungi). 52 A visit 2-4 weeks after the initial follow-up is recommended. Most steroid responders will have shown evidence of increased IOP by 4-6 weeks after initiation of therapy; so once that window has passed, it is safe to follow patients at longer intervals. 57 While using any corticosteroid, patients should be followed at 3-to 6-month intervals. It is important to refrain from allowing refills during that time so that compliance with the follow-up schedule is enforced and adverse effects can be detected.
Studies have not found even long-term therapy with loteprednol etabonate 0.2% to be associated with the development of cataracts. 52 However, it is good practice for every patient to annually undergo a complete ophthalmic examination.
It is always best to use the shortest course of therapy that effectively suppresses signs and symptoms. In addition, stepping down to step 2 treatment should be considered when a patient's symptoms and signs are well controlled.
